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ABSTRACT 

This booklet, one of a series developed by the 
Frederick County Board of Education, Frederick, Maryland, p,^ovides an 
instruction module for an individualized or flexible approach to 
secondary science teaching. Subjects and activities in this series of 
booklets are designed to supplement a basic curriculum or to form a 
total curriculum, and relate to practical process oriented science 
instruction rather than theory or module building. Included in each 
booklet is a student section with an introduction, performance 
objectives, and science activities which can be performed 
individually or as a class, and a teacher section containing notes on 
the science activities, resource lists, and references. This booklet 
is the first of a three part series on electricity and concentrates 
upon the types of electricity and the generation of electricity. The 
estim<ited time for completing the activities in this module is 2-3 
weeks. (SI) 



****** ***************************************** ****** 

* Documents acquired by ERIC include many informal unpublished * 

* materials not available from other sources. ERIC makes every effort * 

* to obtain the best copy available. Nevertheless, items of marginal * 

* reproducibility are often encountered and this affects the quality * 

* of the microfiche and hardcopy reproductions ERIC makes available * 

* via the ERIC Document Reproduction Service (EDRS) . EDRS is not * 

* responsible for the quality of the original document. Reproductions * 

* supplied by EDRS are the best that can be made from the original. * 
*********************************************************************** 



Electricity : Part 1 

I Aids to 
i ndividualize the 

Teaching of 



oo 
oo 
o 

T— I 





US DEPARTMENT OF HEALTH, 
EDUCATION & WELFARE 
NATIONAL INSTITUTE OF 
EDUCATION 

THIS DOCUMENT HAS BEEN REPRO- 
OUCED EXACTLY AS RECEIVED FROM 
THE PERSON OR ORGANIZATION ORIGIN- 
ATING IT POINTS OF VIEW OR OPINIONS 
STATED OO NOT NECESSARILY REPRE- 
SENT OFFICIAL NATIONAL INSTITUTE OF 
EDUCATION POSITION OR POLICY 




MINI- 
UNITS 



BOARD OF EDUCATION OF FREDERICK COUNTY 




riarvin G- Spencer 



2 



ELECTRICITY: PAFT I 
TYPES AND GENERiVIION OF ELECTRICITY 



Prepared by: 
Marvia Blickenstali: 



Estimated Time for Completion 
2-3 weeks 



3 



I 



Krrdcrick County Board ol: Education 
Frederick, Maryiand 



Mr. Frederick L. Smith 
President 



'■Ir. CUmikmiI- I'. (;:ir(Uner, Vice President Mrs. Mary Condor^ h*u';-,;j'i 

>;rs. l-'rancus W, Ashi-.iry Mr. William G. Linoiiat. 

Mr, William li. i^arnes Mra.. Docy Rea^burg 



Or. John L. Carnochan , Jr. 
Si-.perintendent of Schools 



Lopyriglru i'J74 
i' r».Hlo:*lck County Board ol.' Ednca;..ion 



4 

o 

ERIC 



Frederick County Board of Education 



Mini Courses for 

Physical Science, Biology, Sciprce c:arvey. 
Chemistry and Physics 



Committee Members 



Physical Science 
Biology 

Science Survey 

Chemistry 
Physics 



Marvin Blickenstaff 
Charles Buffington 
Beverly Stonestreet 
Jane Tritt 

•Paul Cook 
Janet Owens 
Sharon Sheffield 

John Fradiska 
John Geist 

Ross Foltz 

Walt Brilhart 



Dr. Alfred Thackston, Jr. Marvin Spencer 

Assistant Superintendent for Instruction Supervisor of Science 



Frederick, Maryland 
1974 



F01?EW0]?J> 



T'ne wrLtia^; of thcsr^ insi:ruct.io'.-ial units represenLs Phft.se [] ol" our 

scierice curriculum mini -course developmeat . In Riase I, modules wert' 

writuen that involved Ihe junior high disciplines, life, earth and phvsical 

science. Phase II involves senior high physical science, biology, chenrisLry, 
physics and science survey. 

'i'he rationale used in the selection of topics was to idem Lfv • isCrucl ionf^ 1 
areas somewhat cUtiiculi lu teach and whore limitod resources exisf !:;rioT*Ls 
were made by the writers oi the mini-courses to relate tliuir subject, to iho 
practical, real world rather than deal primarily in Lhcory and model building',. 

It is anticipated that a teacher could use these modules as a supplement 
to a basic curriculum that has already been outlined, or they could almost be 
used to make up a total curriculum for the entire year in a couple of 
disciplines. It is expected that the apjiroach used by teacliers will vary 
from school t,o school. Some may wish to use them to individualize instruction, 
while others may prefer to use an even-front approach. 

Primarily, 1 hope these courses will help facilitale more process (hands 
on) oriented science int; true t ion . Science teachers have at their dispowal 
many "props" in the form of equipment and materials to help thoni make their 
itus t rue tional . program real and interesting. You would be remiss not to take 
advantage of these aids. 

'It probably ^-^luvuld be noted that one of our courses tor'r.crlv c-a i U'd .senior 
high physical sci ccc, has been changed to science survey. 'yhv intoni luMnp. 
to l)roaden the co- lent ha:-;e and use a mul t i-disci pi I rje approach ihni i'tvolvcs 
the life, earth and physical sciences. It is recommended that rolevani topics 
he identified within this broad domain tiiat will result iw a vneanin).;tul , 
iiigh interest course for the non-academic student. 
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ELECTRICITY: PART I 
TYPES AND GENERATION OF ELECTRICITY 



ElectricUy is a for. of energy. «^ ^»°»;™ i7::;rdl£f":«°Ss 
,3 .hat U doe. ZluUyZ: do ia directly 

than any other form ot energy. «caLi.> j 
or indirectly related to electricity. 

By using electricity we can see -visible he^^^ 
faste; than any other living thxng do -f^'^-^^^'^, ,3 when we are 

tricity can wake us warm -'^S spec fic ways that ^ou use electricity in 
in danger. Can you think of 25 ^PfJ"^^^^^^ ^^J^ is in no way connected 
five minutes? Can you name anv dfllly activity wni 
with the use of electricity? 

Xn this mini-course, you will be i-estigating ™ ^ypes of^elec-^ 
tricity and how each of ^^em is geaera ed (made • U^wU Y^^^^ 
to remember these two forms of tricity does^^^move. while 

current means to^. ^^"f °^^;„=5f,':ow t'ell the'meaning of both static 
current electricity does move. Can you now 
and current electricity? 



A. Electricity Everywhere 
OBJECTIVES , 

The student should be able to: 

o olprtricitv is used in our daily 

1. list specific ways that eleccricicy 

lives. 

2. state a simple definition of static and of current elec- 
tricity. 

ACTIVITY 

n.e t.acHe. .iU lead a cU.=^di=coa.ioo Xj^'"' 

lilt \: 

t:r.T.":«y!°%:" ^:;^^n .o„ to .ea.ood 

CO this activity if there is no contest. 
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Laws of Magnetism 
OBJECTIVES 

The student should be able to: 

3. assemble the materials as directed the Lab procedures. 

4. state the laws of magnetic attraction and repulsion. 
ACTIVITY 

Lab. Problem 7-2. Magnetism and E l_ectricj^. Cambridge, page 
197. 

Get this worksheet from your teacher and carry out the Lab ^ 
?our magnets may not be painted red as mentioned on the work 
sheet. Look for the letter N which means north and the letter 
S which means south. 
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static Electricity and Magnetism 
OBJECTIVES 

The student should be abl:: to: 

5. differentiate between the positive and negative electricity 
using the terms proton and electron . 

6. describe the effect of a proton and an electron which are 
adjacent (near or next to), as within atoms. 

ACTIVITY 

Read and study Reference Sheet 7-2, Magnetism and Electricity , 
Cambridge, pages 206-207. Be sure you can do obiectives 5 and 
6 before going on to the next objectives. Get I^ofereiice Sheet 
7-2 from your teacher. 

OBJECTIVES 

The student should be able to: 

7. describe how to produce either a net positive or a net 
ne.gative charge given the proper materials. 

8. state the relationship or similarities becween electro- 
static forces and magnetic forces. 

9. demonstrate the laws of electrostatic attraction and 
repulsion. 

ACTIVITY 

Do- the Lab on Problem Sheet 7-5, from Magnetism and Electricity, 
Cambridge, pages 208-209. Get Problem Sheet 7-5 from your 
teacher. 
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Laws of Electrostatics 
OBJECTIVES 

The student should be able to: 

10. demonstrate the charging of aa object by friction (rubbing) . 

11. state the laws uf electrostatic attraction and repulsion. 

12. determine which electrostatic charge is mobile (moveable). 
ACTIVITY 

DO the Lab on Problem Sheet 7-6, from Magnetism agd Electrici^, 
?ambr?dg:. pages 210-211. Get Problem Sheet 7-6 from your 
teacher. 

Be sure you can do objectives 10, 11, and 12 before going on. 

OBJECTIVES 

The student should be able to: 

13 describe the changes in location of electrostatic charges 
' while an object is being charged by friction. 

ACTIVITY 

DO worksheet 7-2. from Magnetism and Electricity Cambridge, 
pages 212-213. Get Worksheet 7-2 from your teacher. 
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Building and Using an Electroscope 
OBJECTIVES 

The student should be able to: 

14. assemble a functional electroscope from provided materials. 

15. place a known charge on an electroscope, 

16. identify the charge of an object whose charge is unknown. 

17. differentiate between charging an electroscope by conduction 
and by induction. 

ACTIVITY 

Lab Worksheet - Building and Using an Electroscope 

Do the following Lab activity recording your observations, 
interpretations, and conclusions as directed by your teacher. 



Materials : 



glass jar or erlenmyer flask 
cork to fit glass container 
paper clip 

strip of very thin aluminum foil 
glass rod (test tube will do) 
plastic rod (plastic comb will do) 
silk cloth 

fur or flannel material 
sharp pencil (#2 lead pencil) 
object whose charge is unknown to 
students 



cork 



paper 
clip 




Jar or 
flask 



Procedures : 
1 



Bead paper clip at a right angle % inch from the end atter 
straightening it. 

Insert the long end of the paper clip through the center 
of the cork so that k inch extends above the cork. (see 
diagram above) 

Cut a narrow strip of foil ( about k inch by 2 inches) 
and fold it in half. 

Place the folded foil over the bent paper clip as shown 
in the diagram above. 
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Place the cork (with the paper clip of foil) into the 
glass container as shown in the diagram. Be sure that 
the foil does not touch the sides or the bottom of the 
container. You may need to fold and unfold the foil 
many times to make sure that it is free to spread apart 
as shown in the diagram. 

Charge a plastic rod using fur or flannel; rub the rod 
for several seconds with back and forth motions. Touch 
the charged rod to the part of the paper clip that extends 
above the cork. What happens to the foil? Why? (Note: 
If nothing happens to the foil, you will need to fold and 
unfold several more times. Repeat until you can see a 
change in the foil when you touch your electroscope with 
a charged object.) 

Touch the paper clip with your finger. What happens to 
the foil? 

Charge a glass rod using the silk cloth as you used the 
fur in step 6 and then touch the rod to -/our electroscope. 
What happened to the foil? Why? 

Touch the paper clip with your finger. What happened to 
the foil? Why? 

Put a known charge on your electroscope. Then ask your 
teacher for an object which has a charge unknown to you. 
Without seeing the object and by looking at the^foil 
ia your electroscope, you should be able to tell the 
cha.-ge of the object. Be prepared to tell your teacher 
how you decided the kind of charge your unknown object 
had (Note: You will not be allowed to see the object; 
vou' will be allowed to see the foil in your electroscope. 
Knowing the kind of charge you put on your electroscope 
is important.) 

You have just charged your electroscope by conduction. 
Now charge you electroscope by induction as follows: 

a. Charge a plastic rod using fur or flannel. 

b. Hold this charged rod near (as close as possible but 
not touching) the top of your uncharged electroscope. 
What charge is on the plastic rod? What happens to 
the foil when you bring the charged plastic rod near? 
Why? 

c. Now touch the sharpened end of a lead pencil to the 
side opp osite where you are holding the charged p I f- • i ^ 
rod. Wtiat did the foil do? Why? 
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d. Now remove the pencil before you remove the charged 
plastic rod. Remember, do not allow the rod to 
touch your electroscope at any time in step 11-d . 
What did the foil do? Why? 

Interpretations : 

1* Why must you use a glass container instead of a metal 
container to make an electroscope of this type? 

2. Make two sketches showing the foil of your electroscope; 
show the charges on a neutral electroscope and then the 
charges on an electroscope which has a net positive 
charge. Use + and - signs to show charges, 

3. Of the two electrostatic charges, which one can move? 
Explain. 

4. Tell what happens to electrostatic particles when you 
rub a plastic rod with fur or flannel material. What 

. charge does the rod have and what charge does the fur 
or flannel have? 

5. Explain why an electroscope could be valuable in a factory 
which uses inflammable materials, 

6. Could you tell the difference between two electroscopes 
which are identical but have been charged, one by 
induction and one by conduction? Why? 

Optional 7. What would happen to the foil of an electroscope if it 
were held near a Van de Graff generator? 

Optional 8, What would happen to the foil of an electroscope if it 
were touched by a Van de Graff generator? 

9. If you walk across a carpeted floor and then touch an 
uncharged electroscope, what -would happen to the foil? 
Why? 

Conclusion: 

Explain how to build and use an electroscope. 
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F. A Model for Electricity 



OBJECTIVE 

The student should be able to: 

18. describe a model for electricity. 
ACTIVITIES 

a. Read and study Chapter 15, Forming a M odel for Electricity, 
Silver Burdett Company. Your teacher will give you 
directions about how and where to write your responses. 

Be prepared to discuss a model for electricity. You may 
want to make changes in the theory that is presented in 
this model. Note: The reading assignment above is on pp. J-W 
of this mini-course booklet. 

b. Discuss with the rest of the class, a model for current 
electricity. 



15 
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Whc-ru-ver an .-R-vator ^ue.: up. a doorbell rings, a toasjer heats. 
, -t^. •'. ! ulh a radio play:;, or a hu//. saw cuts, 

clfc'u icitv present. V.v.. ..-ay not Ix- able to see it. Mmell it. or 
UisU- il. Hut you know ti-.. * electricity is tiiere because of tiie 
thiii;.',s tiial il floe.s. 

« 

Bui v.hat is olec.lricity .yway? What is it tliat passes alonR 
\vir.:s h,n^^:ci:u hutt(>ries an., bulbs? Wliat is it that flows Irom a 
charm-rr to a battery? 

.\ loto'- Ihin'^f- in this wor ld are hard to define. Asking "What is 
ck-clriHty?" is like asking "What is a school?" You could dc- 
scribi. the things that iiapiu>a in a sciiool. but your description 
Would probably be quite difiorcnt from that of a teacher, and 
i.oit;..-. o,u: ■..ould belike tl.,;t of a janitor (and all the dcr.criptK-):u: 
could lie " ri^^ht"). 

Suppose vou wanted somebody to know what your school looks 
like". Vou could show bitn dilTeren* kinds of " models" of your 
school. Set: J''iLlure 15-1, 
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Each of Uicse models lias a special kind of usefulness. Tlie 
small scale model mi},'lit help a builder to make another- school 
like yours. The p>iotograph would be a better model to send in a 
letter. 'I'lio floor plan would be the most useful for directing 
strangers to your classroom. To choose between these models, 
you must know what they are to be used for. 

You could describe your school, to a stranger by listing every- 
thing you know about it. If you did, you would probably tell him 
much more than he needed to know. You would probably confuse 
him. too. You could also describe electricity this wav by listing 
every observation about it that anybody has ever made. Then 
to find out what would happen in a particular situation, you could 
just look at the list. The trouble is that this list would take a 
whole library. And it would take a very good index, indeed, to 
find what you wanted to know. 

A bettor way to understand electricity is to make a model The 
n'odel does not have to be sonnething physical like a photograph 
or a floor plan. It can be a "mental model" -- a thought descrip- 
tion. Making a mental model for electricity is simply thinking of 
.some good way to describe it. If a description i.s to be a good 
model, however, it must be very carefully thought through. Any 
description can be a good model if it: 

1) ex-plains the observations made. 

2) is simple enough io be used for the purpose in mind. 

To be a really good model, though, a description of electricity 
must allow you to predict things that you haven't even seen yet. 

But what ii the model you think of is not true? Would this make 
It a poor one? This depends upon What you mean by "true. " If 
you mean that the model does not agree with your observations 
then it IS. indocd. a poor one. (If you don't see why. read the' 
characleri.stics of a .yood model again. ) If you meananvthing else 
then the .I'-'.-stion is not a goodone because you have nothing except 
observation;; to go by. In other words, several models for elec- 
tricity can be "true" even though they are quite different. 

All three models of the school were "true" because they all ex- 
plained .1 sot of obs.-rvations. In the same way. there could be 
(and are) oth..,r models for electricity than the one you will learn 
about here. 

Your ta.-k in this chapter, then, is to think through one possible 
model for electricity and become familiar with it. This model 
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will be oxlrcrnoly inipurl.int in v(Mn ijter wor]:. so be sure tiiat 
voii iihdcrslami it tlio i-ou.j^mI.v . I^* i nethin;:;' is not clear, ask 
. tjiicstions ! 

^ 'I'liiiil; l):u-k Tof a nv»nu i;t t.) v;.i:r- work with tho electric motor. 
.\s vwii rii.i^ i ccmII. !1h' im-^i u- able to flo work on a sinker 

uiil.. UMu. r co ; u ! i 1 i ' . . "I'wu of these cc)nclitit:)ns were: 

1) that th'! Mintf-ir li.'ni lo be; roin :t ci.c^d into u icunplete circuit 

with you * haLUM-y, ;uui 
y.) ihi\[ the Ixittory h:Kl t'.) be niil v charged when the motor was 

counseled U) it. 

In the lar)::n:i?u? c^f sysK-ms anal > in, you concluded that the 
.school pov.-cM- rainply (tlu- v ail oulW't? v as the energy supplici- I'or 
tlK^ charpoi*. 'I'^u* chai'^'CM- suppliet' < 'M rgy ti) the battery, and the 
l.wittery .'•ui|>pi i-.-i en(rrgy to the niDlvx . But how did energy travel 
bc'tw(.'in! these .':ysteni::? 'JMiis is Uu? question that youi' model, 
must answOr* ['irst. 

Let's begin hy imagining that yoiu- battery contains millions of 
Liny partic]e>; railed ">-b.H: lro-part iclos. " Thinking this way may 
bother you ;u iirsl. i<u ir.j.Lter how liard you look, you won't see 
any such parli;:les- Don't let this vorry yon though; remember 
f.hrit in buiUhng a model you an- x\nt limited to describing only 
wh' t you rrni ^f>c , 

\ Wnw can irnagi.riiag that tlicre arc^ i-leclro-particles in your bat- 
(rrv rxplain-hov. rnorgy tr-.ivcls i]'nm it to the motor? It can't, 
unb-:;s the cloeLfo-pa i f Ics can ijoinchtnv act as energy carriers. 
'I'f) .dhv.v tiit-m iio tliis '.;t:ans that we must assume that electro- 
j)artich's t an: 

J ) he gi V -a (■nerg\ , 
\\) move rf*'»m piac'- lt> place, and 
'A) il'iVi up rnor-.r.y. 

'I'!;fse asfMMi'al ions loa<i to si • ■.;)!<• explanation of how r^loctri- 
' .-il ••ncr!;\ , I r.'. . rl s. b • H'O p:. i • • r m pick up CMiergy in thc^ 
ball' rv, (Mia it tlu<.a!;'li V'*.- \; i ; i • : . . and pass it on to the motor, 
U^ iaili>. . a.'l so rm-lh. (bi <.>ur r;^.^.«'iriil skeichcs, the electro- 
lirlr.-. -r'*- liown a^: hairy i r- .-iures. 'I'he si/>e of eacli 
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But where do the .l.clro-partir.l... that com ; ».mn tl-^ V t.r./ 

,.t thoir oner-«y? Vou Know thut the- h.ttcry ^J;^ 

unless it is char.'od. With this in nund. it r....o>ubl. K u,oumo 
that charging gives the particles their energy. 




Fi-'ure 15-2 



process. Notice ^ncii. luv. ■ 
placed by hluh-enerf^y particles t ron. Ihe ch^^^'' - 
your battevv cannot be clurRed unlo.-.s two lea:b ■ 
chnrL'or To build this into your model, you cim 
lead forms the path for hif^i^-enor.y .M octro-pa ,< . 
the charj^er. The low-en«rgy parlicles boinji 
battery through the other lead. 



Ill- hi:-.- ■ 




v\rr : 


M'L' re- 


As . ' 








;:.iJi;':: 




1 • ; ' « ' . i' 




1 lC'-« \' 


Ml.- 
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Notice that the lii^h-enoray particles flow into the battery 
through one torminal. Let's call this the "high-energy terminal, 
^Ulie terminal through which the low-enei'gy electro^particles 
^oavc can he called the ^'low-energy terminal, 

VrnM- iMMfiv! M". omiLs Tor v:\v\t L;c>us on as a V)attury is charged, 
N<»xt. >(Ui niM. u I..) iuuk iJu;ro cai-oiuUy at how ,ruur imaginary 
ol<»(:tro-parti('lrs <:'^u act ar- (»nergy carriers. To do this, you 
must make sottu* more ar.sumptions, this time about liow el(^ct7-o- 
pariicl(?s bohavc\ You must assume: 

1) that higli fMicrgj'' electro-particles can and will move through 
certain inaterials (like- copper wire) as soon as a complete 
pathway is provided, and 

2) that vvhi-nevcr they p:\r^s through such a circuit, electro- 
particlc-.s always lose all^their extra energy, (See below. ) 




Figure 15-3 
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Suppose you connected tiio ternainals of your charged battery 
lo-r^.^tiicr with a wire through which electro-particles couM [Kiss 
(I'l^nire 15-4), 



Based on tlie assumptions you have mode nN-)ut th.t^ boh:;vior of 
electro-particles certain things should happen at tiie numbered 
places in the circuit shown in Figure 15-4. 




• 15-1, What kind of electro-particles conae out at point 1? 



O 15-2. What is happening to the electro-particles as they pass 
through the circuit (poijits 2 and 3)? ^ 



• 15-3. What will happen to the electro-particles at point 4? 



e 15-4. What is the difference between the electrc:)-particles at 
, points 1 and 4? 

• 15-5. What do tiie wavy arrows between points 2 and 3 represfMit? 
(Hint: What did you find when you felt tiic nichrome wire? See 
page 14-4, ) 

-14- 
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ir you understand the model. Questions 15-1 through 15-5 should 
h;iv*» !>oen fairly easy. A complete circuit between the two termi- 
i):ds forms a path for the electro-particles to follow. This allows 
llir hi{rh-enorn.v electro-particles to move from the high-eiH?rgy 
u-r ;niiuil toward the low-energy terminal. The movement of 
•!i rU-o-partici.'s contiMucs unlLlall the high-energy particles have 
!♦ rt tile hii:;h-(.MKMM»y terminal. The high-energy eloctro-pai'Ucl es 
:,iv.' an their exli-a ener^A as tiiey pass through the wire. Most of 
'.Mr- rncr;^.% i.:; jiiven olf as iieai (wavy lines in Kigur:.' 15-4). 

j) ) you suppose that something has to move thi^ough the wire to 
<:;iriy energy from one end to the other? Could the energy be sent 
:Hf».i.K» llie -ire iji some other way? Take a look at Excursion 15-1, 
Alolion Without Moving. 

\(j^v, supp.'isb you connected a bulb and a switch to your charged 
tKMLery (Kijnire 15-5). Suppose that you also placed a small com- 
pMS;- i.jvcr th(^ wiruj. 



Vv lir^t 'loypupredicl would happen if the switch were closed? 




SWITCH 



LIGHT 



Figure 15-5 



1! 



<K)k up the circuit shown nnd find out what actually does happen. 



i:'-7. \V ii.a h:i|.>))ens to the bulb? 
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O In-H. What happens to thr (*»)inpass nctMllo? 



'f'his last a^'livity and y<}ur i?arliei' o;-;iH»riL'nta* wHit mu; ^ oi! ai..! 
niai»ni:t shouhl su.ui^fc^sl oru* final assumption ahoi't i-ti'o-parl.icl(v» 
You must a:;snnu7 that ohnitro-partich^s passin>'; ti.t'. uf^h ;i ;viro 
caus(? it to act like a ma»j^not. (See Fi/^urc 15-6.) \ on musl al.-u) 
make the assiuvption that th(» more cU?ou'0-partLc! ^ th:i*; movl; 
thnnigh a wire in a certain time the greater the nKi^jsu-iic <?t'i\?ct. 




Figure 15-6 



This completes your 'model for electricity. 

Do oh^ctro-particles really have throfj le^^s and hiy.w'' '''he i)tu : 
shown for your model do! Add a lo^ to llv.;ni or sh.:! \a> i h(?m off 
you like. But rlon't take the loads of enor;^y off thcdi* i '-ad:-;. W lu^t. 
the cloctro-particlc.-; look like is not at important Ux !hi^ modt.l. 
They arc drawn this way to remind you that they ar-c* part of .i 
model. (If you know about (doctrons, <lonM, confuso ■ d r-i i-o-pa I'ti - 
cles with electrons. Electrons are part of another m )d(d. ) 

f^y now, 3-ou may think that the eloctro-par ticlc mt ! acCJr-aLt^i v 
•and completely explains wlijt eloctriclfy isandht^-' il Ltduivrs. 
As you fj^n on, you may hel ii*ve this even more. modelwdl 
allow you to account for many new obscr vatiorus . l.»t.-:;[nte its 
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uscfuHiH':vB, hov/evor. this model caiinol answer many questions. 
:-onii: of Int.'so are; 

1) How'can electro-particU'S pass tlirou^h the Holit! wire? 

2) lloVdocf. the Howol' oU'cLro-particlos cause a wire to act 
like a magnet? 

3) llov/ dues an oU»ctro-par-iicl6' actiK;lly carry encT^(y? 

Because your mofif^l does I'ol :^iv(; answer.^ to* tl-;»ir;i..' and otiier 
question.s does not n^can that U t-. not a ?ofui niodel. If you could 
give suci: a perfect -Jfrscri;.)! v.^;, . you vould tiot neeti a model. 
Since t^u.- iiiodej docs t xpluin m»ui Mbs;ei vMiioiis, however, it is a 
^oo < i o I i e f u y .v u u r p i ; i . . o s e s . 

You may hav6 learnc-d by c'>.[.M-rience inai it is better to buy a 
string of Christn^as tree bul]?.-; that is ^.ojinected in a parallel 
circuit. If on(i bulb burns oiil. they don't ab out. IBut do you 
Icnow whether the bulbs in a paiMllel cijdit \\ould burn brighter 
tiian those in a series ciz'cuit*'' F.ook at .1*1 l;>-2 for tho answer. 
You will also find tlii/re one ol'tb' i^easons v/iiy your liair}' electro- 
particle mode] is not a perfect explanation of electricity. 




nductors and Insulators 



OBJECTIVES 

The student should be able to: 

19. define the terms conduc'ttW and insulato r in terms of 
electricity. 

20. demonstrate the difference between a conductor and an 
insulator given a ^ -wer supply, wire, bulb, socket, a 
conductor, and an insulator. 

21. state a use for conductors and insulators. 
ACTIVITIES 

a. Read and study pages 10-11, Pathways in Science - Physics 1 . 

b. Do Lab Problem No. 8, Through Which Materials Can Electricity 
Flow?, pages 37-40, in Laboratory Workbook for Pathways in 
Science. Your teacher will tell you how to collect and 
record your data and in what form to make your lab report. 
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Making Electricity Using Chemicals 
OBJECTIVES 

The student should be able to: 

22. assemble a simple wet cell given the proper niaCericili. 

23. attach a voltmeter or galvanometer to the wet cell electrodes 
and determine a reading indicating an electron flow. 

24. describe changes in electrodes of a wet cell as it produces 
an electron flow. 

25. state a model which explains the transfer of chemical energy 
to electrical energy. 

ACTIVITIES 

a. Read and study pages 11-12, Pathways in Science - Physics 1 . 

b. Do Lab Problem No. 6, How Can You Make Elecl-ricity From 
Chemicals?, pages 27-30, in Laboratory Workbook for Pathways 
in Science - Physics 1 . Your teacher will give directions 
concerning how you will report your results. 

c. Bring lemons from home (one per team be enovgh or you 
' may bring your own). On the day of this lab, squeeze the 

lemons with enough force to break the internal sections 
but not the rind . Insert two clean dissimilar metals about 
1/3 of the way into the lemon. Keep the two strips of metal 
(about ^ inch x 2 inches) close enough together for a person 
to touch their tongue to both pieces at the same time. What 
do you notice when you touch the two different metals with 
your tongue? (Other fruits, eyen a potato, may be used as a 
substitute for a lemon.) Note: If you use lemons, you may 
want to keep them in a refrigerator (school*s refrigerator) 
because they would make a very interesting project later when 
you study about series circuits. 

d. Optional. Someone may want to study different fruits using 
a galvanometer to find which one can produce the most elec- 
tricity. If you do this project, you should do some reading 
in chemistry. Find out about acids, ions, and electrolytes 
before you begin. 
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Magnetism and Electricity 
OBJECTIVES 

The student should be able to: 

^>ffo^^^ r»used bv electricity flowing 
27. demonstrate the magnetic effect causea oy ^i. 

through a conductor (wire). 

28 list factors which affect the strength of magnetic fields 
which are induced by an electric current. 

ACTIVITIES \. ■ 

a. P^^H Pp^hw;.vs in Science - Physics 1, pages 90-93. 

h Do Laboratory Problem No. 10, How is Magnetism Related to 

E?ectr?"ty?! ia Laboratory Workbook for PathvLaysJn^ci^nc^ 
. pivsics l! P^ge.-. 45-48. Your teacher will tell you how to 
record your data and make your report. 
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Making Electricity from Magnetism 
OBJECTIVES 

The student should be able to: 

29. assemble a simple alternating current generator that functions, 
given the proper materials. 

30. develop a model which explains why magnetic fields induce 
an electron flow in a conductor. 

ACTIVITIES 

a. Read pages 103-105 in Pathways in Science - Physics 1. 

b. DO Laboratory Problem No. 3. How Can Magnetism Make Electricity 
in Laboratory Workbook for Pathways in Science - Physxcs 1. 

Use the same style as you have been using when making your 
lab report. 
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K. Review 

OBJECTIVE 

The student should be able to complete all 30 objectives of 
this mini-course. 

ACTIVITIES 

a. Cryptogram - Ask your teacher for this worksheet. 

b. Crossword Puzzle - Ask your teacher for this worksheet. 
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l>ach sec::iot of uhis uunL-coarsc is u^sl,^ncd lo be compleeed in one cia::s 
j^criod, depondinv- die abi.liCy and moi.ivalion of your student:^. Vou should 
idupUcate all materials before sr.arLla,; the iiii.ni-couri:ie . Another su^'.gesi: ion 
woiilvi 1)0 to make suro lhal vou have Jill aiatorials available ior tho^oniiro^ 
LPiit because oac:h suction should he do:\e in sequence. Pari 11 of this mini- 
c:ours,. on 1 eo i r i c t t v ust-s essentially Lhe sai.ie resources but l he lab equipmeni 
is more sophisticated. 



i:Lectr ici Ly i-:ver\-;vriere 

Use vour in^\enuit.v jr. Lhe devel opnicni: of il.i* iWk) oIj ix'i^r, ol this 
aciivilv. Souk- siiK^'.t'r.L ions regarding a contest which you nii.^Ahl: hold 
lo ^enc-rale interest are: vi' Have each rdrudeni list as manv specific 
wavs .oxainnles - 1 i ,i,h : bulb, radio, TV, elc.^ as he/she can i a 
sjH'ci. fied i L.iie ; i ; Choose ^wo or luore teams (each with a rrcorder) 
and !:.>Id co.nneL 1 L ion .^oiwtHMi roanis: (Ji Wnrk a^uunst I he clock; 
deLt;ri..iU' ;iow rnar^v specific u^^es of electricity can be li.slf'o l>v in:* 
e-itire ^lass on the chalkboard. Kepeat; this process usin),; the same 
t .me interval and Lompsre tne number of new uses not on the original 
"iisL, (^) iNoquesV each ineir.bev oA' the class to mention a ;.;pecil ic 
use of elcctricitv as you "v,o around'' the room. Kee-p a lisi on I lie 
.halkboard. Allow onlv a certain number of seconds for each student 
to respond. Countin^^, the time needed to wiMte the resj)onses on the 
board/ ten seconds or less should he plenty of time for most students. 

These lasL two techniques provide an opporiuni.lv for furliwr discussion 
since a composite list will bo available for all to see. Von may need 
to repeat some of these exercises if a particular class is "slow^' to 
think of the mvraid of uses for electricity. You may even challeni^e 
a particular class to find an activity that is in no way connected wi i:"n 
cleciricitv. (This may sound easy but It is not easy to find activities 
that cannot be affected by electricity in anwav.) 

Siunilu vou chvjose -or to have a contest, tlie sLudcmts siioMLU im- Instructed 
as to how and v/nere i. o make their lists. Certaialy some discussion wiil 
resuli concerning, the difficulcy of finding daily activities which do 
not involve electricity. 

I .a ws n \ Ma i.; n e t i s ni 



r v(.nr st nd^-M j;aj2_den^^ L.''^-. J./'-" ill. 

\^in^(lLl^iClr aci: I ov. and repulsion, vou mav omit tii is sec_{^j_oij_. 



wM! reed io dni>;lc^Uf^ this Lab which i r; S^robl.Mi^ V-,' .n ' '.vv; .*'"' 
a^.u r/\i-'Cj Oanihr:d-e, paj;e 1^7. V>e sure [lia: i h:' m^icTi^iis vow 

iTri^i'vine^ vmiV sludeni s are similar to ihose listed in i hr ' i-y.i /md, il 
iuM. Che same, ;;xVf an explanation for those ite!:is you subntiinted. 
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MaLcrials: 1 bar iua;r;iie L ^. 
chread 

support {ring stand and ring works well) 
Static Kiectricity and Magnetism 

You Will need to duolicate Reference Siieet 7-2 irovu ^i^i^a a^ill 
Elect rlci ly , Cambridge, pages 206-207. The reading level of any 
lTa7tTcular%lass may nictaf.e that supervised (oral^ reading l;e used 
with this activliiv. You may need to review the model of atoms and 
explain "a little'" about electron spin, 

Transpareiicv li-'j of z\\e Milliken book will hell) you explain the 
rlectrnn si>Lr. ^iu-orv of magnetism in ralher sLin]>le I anj',viav;e . There 
is also a ditto master with the transparency mentioned above- lioth 
are in the book tiitled Ma.tj;netism and Electricity . 

Vt^u v;i 11 also l.avi- l:o duplicate the Lab, Problem Sheet 7-5, iroia 
:-ja^Li^m and 1:1 it-c t ric 1 cy , Cambridge, pages 208-209. 

Materials: l issue paper 

piece of wool cloth 

plastic or rubber rod 

gli;ss rod (test tube will work) 

piece of silk cloth 

During the discussion of this lab, you may iind Transparency H of 
ti'ie Milliken book. Electricity , very helpful. You may want to dis- 
cuss the placement of electrostatic charges by friction but do not 
draw anv conclusions since this will be the subject of another 
LnvestigaL ion. 

As an optional activity, the teacher may present an Impressive 
demonstration using a Van de Graff generator at this point or at the 
conclusion of the next activity. 

Unless vou are extremely familiar with and feel secure in the operation 
nf a Van de Craff generator, do not undertake this activity. See pages 
'AiA-b^M ill S ourcebo ok for Physical Sciencei r:, Uarcourt, lirace, and 
.'ovanovich ^"I'or some ideas and techniques for using a Van de Graff 
generator. D.ircctioas for constructing a Van de Graff generator are 
given in the event that your school docs noc have access to one. 

Below is some additional information concerning demonstrations using 
ti;e V^an de Graff generator. 

Dc- 171 o n s L r p.i v a Van de Ca'aff Generator 

1. S>-oui-(j a Van de Graff gener^it^M". Vr.c a rnc^tol :vi Tl r>:iaciieii 
lo v;lre leauing to a water faucei or oLiH^.r goud .,;r.ui,u.i i «> 
discharge the generator. Provide Lite ball used i o <i : ::cl-.arge 
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ihc ^^eaerator wiLn aL lease a Cwo-ioot 
dry v/ood handle such as a bri>o\Ti slick 
or plastic rod, Ln order to erahic you 
!o mar. ipulate the ball wiLiiouL »~eceiv iii^; 
a vsliock. 

!. ()]icraLc the geaerator and not i C''* t he 
spark as you discharge it llirough i.ii*.^ 
metal bail . Instead of a round ball, 
aliach the ground wire to the inetai 
of a screw driver or otiier pointed 
object. You will find that you will 
not got a long spark, if any at all. 
The static charge Is drained off 
continuously through a pointed metal 
object and demonstrates the function 
of a light aing rod. 

3. Attach tissue paper streamers to the 
metal ball to resemble hair. Note 
how the paper streamers stand away 
from each other showing the behavior 
of objects having like charges. 

4. Move close to the ball without touching 
any grounded object and witliout getting 
quite close enough to draw a spark. 
Now step away and hold a faucet or 
radiator. You should hear a spark. 

You may be able to caUvSe a neon tube 
\ o flash. Your body has. become 
charged by the generator, either 
drawing electirons onto your body 
leaving you with a negative charge, 
or driving electrons from vou leaviri;', 
vour body with a positive charge. The 
ball of the generator may he charged 
either positively or negatively 
depending on the construct i^on . Thus 
when you approach the radiator, 
electrons jump either to you or from 
you , 

S. Vou ca-^. demonst. rate how char)\ed pari.icles 
arc acceleraced by the Van do Cra^f 
generator by charging a -proof plate (round 
disc w^th insulated handle') opposite fo 

ol vlie generator ball. Orop pil'n 
balls onto tiie plate as you iiold It witli tii 
plate facing the ceiling. Now approach 
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'che ball o^ Lhe Van de Graff generator froui below w; the 
pith balls on uhc proof plate. The pith ball should hop 
to the ball as a result of the opposite charge atLractin^; 
them . 

At Uic!; one proof plate will) a wire to large hail oi ihc 
Vaa de Graff! Attach a wire to a second piate lo a >;ood 
■.vour.d. Place some pith balls on one proof plate v/i ( h 
piato lacLng the ceiling. Approach the first in-oot plate 
with Lhe second proof plate from above with Lha second plate 
racia>; downward. The pith balls should be ELrsi:. ali.racted 
as a re.sult ol: an opposite charge and then repelled downward 
as a like charge accumulates. The pith balls should continue 
to move back and forth as long as the generatior Is operating 
and you keep yourself insulated from the system by the use 
of the insulating handles of the proof plates. 



D. Laws of Electrostatics 

You will need to duplicate Problem Sheet 7-6, Ma>?.neL i sui aud [•: lect r i c 1 ty , 
Cambridge, pages 210-211. 

Materials: 1 support (ring and ring stand) 

2 plastic coated wire (bent in the shape of a stirrup) 
2 thread (about a foot long) 
2 plastic rods 

2 glass rods (test tubes will work) 
1 wool cloth 
I silk cloth 

You will need to duplicate Worksheet 7-2 from Magne tism and KlecLriciiy , 
Cambridge, pages 212-213. 

To help vou review the laws of electrostatics with vour class, usf 
Transparencies #8 and #9 from the Milliken hook, M agnet ism and Kl ec- 
iricitv. Ditto masters are also provided with these transparencies. 



As a pare of vour discussion of this lah and worksheet vou may do lhe 
iollowin;; demonstration. Have a student blow up a balloon and tie it 
so that it remains Inflated. Then have student rub the infiatcd 
balloon several t:imes across his/her hair. Now ask the student to ho 
i.iie balloon against a wall where: the tmlire class can see it. Ask th 
class to explain why the balloon remains '^attached" to the wall. An 
acceptable answer appears on the following page in diagram lorm. 
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before 



CO intact 



af rcr concacl 



i 



nentrel or 
no net charge 
on the wall 





net negative 
charge on the 
balloon ' 3 
surface 

net positive 
charge Is 
induced on 
the wall 




net negative 
charge remain.'^ 
ion balloon after 
Z I contact with 
the wall 



.wall 



On contact with the wall, the net negative charge on the balioon repels 
soim- of the ne/.aCive charges into the ground. This produces n net 
positive charge in the wall at the point of contact with the negatively 
charged balloon. The net negative charge on the balloon and the net 
positive char>;e in the wall cause an electrostatic attraction whicli is 
j^reat enoup,h to support the weight oi the balloon. This demonjJ:rgj^oji 
do cs not work well if the humidj-v is hip,h . Ask your class to explain 
^t part humidity plays. You may want to try this experlmenL bcl ore 
vour students arrive. In fact, you should always t ry youi: o xperimcMits 
before askinp. your stud e nts Co do them. It will save you I rom many 
embarrassing moments 11: you do . 

}■;. Building and Using an Electroscope 

Materials: glass jar or erlenmyer flask 
cork to fit gla^s container 
}')aper clip 

strip of very thin aluminum 

foil 
glass rod 
plastic rod 
r, i lk cloth 

fur or flannel material 
sharp pencil (#2 lead 

pencil) 
objec" whose charge is 

unknown to students 

U: vour school has coivanercial electroscopes, you inav decwio i ouu [ . he 
first five steps in this lab, When students liave di.fiicuity i-. r,ciii'»;'. 
the leaves (fo'il) of their electroscopes to move, check Hic- c- i iV/r r i vcmcs: 
of the rods and other materials. If the humidity i s rxt rrMuf.-lv h i .^n , vou 
mav have to i)ostpone tins lab. If the foil you liavc avai.lai)U is very 
Ihlck, you probablv will have to fold aixl unfold i i i^anv ( mv.-;. Whc-n 
vou present the obiect of unknown charge to vour students, 'r.nve ; ho 
student turn his/her back while vou charge the ohject. iu) i.oi allow 
the student to see the object si.nce l hev may be aole to prcUici whai 
char-i'.e a given material mav have. Allow ih.c rri udent lo see w.iaL iiap]>cns 
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Lo i:he Icaveis of the elecCroscope while you conceal the ob/jccl as vcuj 
couch it to the electroscope, 

A Model I- or Electricity 



b. Your class may require that you have directed (oral^ reading of 
this activity. Pointing out the importance of the term mode l 
should be stressed because there is no one accepted model which 
explains electricity to the satisfaction of all scientists. II 
you have creative students, you may want to assi^-n special projects 
which would involve the writing of other models ior electricity. 
A -v.udciit Lalented in art may make" an enlarged copy of the "fuzzy 
creature" model for electricity, which could be pointed in some 
prominent place in your room as a display and for future 
rei(\rences. 

f.he Millikep. transparency and ditto sheet iFll from rlaf'.net ism 
a nd Electricity will help develop a model for electricity. 

Conduo I ors and I nsulators 



a. 



Students should read paragraphs 1 and 2 only since they will be 
doiriri:. activities on chemical generation of electricity at a 
Later date. 

b. You will need to duplicate Lab. No, 8 from the l.-athwav Series , Workbook, 
Physics Book 1, pages 37-40. 

Materials: dry cell penny 

miniature socket dime 

1% volt flashlight bulb rubber band 

3 insulated wires wooden pencil 

iron nail plastic comb 

paper clip foot of string 
wire cutter and stripper (optional) 

If your school does not have ceils, bulbs, wire, etc., vou may 
do Lhis activity as a teacher demonstration. Place a r.^\^l:^le 
■ li^ht bulb in a circuit using household current. Using a 100 
watt bulb will enable students in any part of the room to see 
whether or not specific materials conduct eleccricT (v. He 
careful oi anv bare wires if you use a student as an assistant 
during;, the demonstration.' 

"OurinK the discussion of this lab, an important concent l o .sircss 
is thai Lasulation is needed whenever elect rici tv i r; involved 
with objects chat we are likely to touch, for examp l(j ,cleci. rical 
appliances . 



use Lhe Miiiikea tiraniiparency #2 i'rom chc book Klec tr Lui Lv . 



For Lhe sophis L LcaLed si:adenL , you probably will need to dii- 
loronLiaLo between the t.erms c onduc t Lon (as used with charging 
objects elecCrostaticaliy') and eonducLor, which means any sub- 
stance which can carry a flow of electrons (electricity). 

The Miiliken book, Ma^. ^neli siu and H lec tr i c 1 ty , has a Iransparency 
and a ditto vnaster If 10, which should help you on this topic. 

H. Making.; Elect ricLty Ucsing Chemicals 

a. Read parai;raph.s 3, A, b, and 6 of Pati^ways In Science - L^iiysic s 1, 
pa^es li-12. Paragrapiis 5 and 6 will be discussed later but they 
are appropriate now. 

b. [f your school does not l^ave class quantities of voltmeters or 
^galvanometers, vou mav be able to get a small li.^vit bulb to :./.low. 
Anotiier alternaLlve would be to do this cxperlini^pt as a demon- 
stration wiLh students gathered around one (hopefully large) 
voltmeter . 

During the class discussion you will find the Milllkcn transparency 
■ 7^3 from the book, Electricity , to be useful. 

'l\ vour school ha>: the equipment, vou siiould demonstrate the prin- 
ciples involved in the operation of tiio rmocouples and turbines. 
Stress -In vour discussion that only direct curreni: lias bc^?^^ 
menLioned thus far and that alternating current will bo studied 
later. Discuss dry cells "at this print. Miiliken transparency 
■if^U from the book Klect ri e i ly will be usetul liere. Altiiougii you 
should not mention the terra series at uhis point, you should 
introduce and discuss the storage battery as a source ol direct 
current. Miiliken transparency #5 irom the book, iriectricity , 
will aid your discussion, 

l\ vo'i are very careful, you might bring to vour claims an old 
aulo batterv. Charging and discharging, a.s well as reel :argi.\ig , 
siiould be considered optional topics, depending on tlic 
sophistication of your class. 

Miiliken transparency and ditto masi er 412 \ rom Ma:,/.nr ' i sm and 
r/Lectricity will help you explain electrochemistry. 

(J. 'AiTK.rn vou do tiie ml. .i -lab using lemons, malvc sure ?iia! each sludent 
has separate sirip^; /^airs) o metal i>r liial. vou nruvide ;\ v^eav to 
;:! ! }. i ze the metal strips before t::ey are used by uiore liian one 
st"udeiit . 
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^etal strips must 
be close enough 
together to touch 
the tongue at 
the same tiTne 



'^two dissimilar metal strips 
which must be sterilized if 
more than one student v.ill 
be using them during ttiis 
experiment 



In a later lab on series circuits, a large number of lemon co lls 
connecLed in series mav produce enough currenL to light a small 
i)ulh. You may want to allow a student (or a team of studenLs) 
to save these lemon cells and demonstrate this idea when you come 
i:o series circuits. 

1. Vaj^nctism and Electricity 

a. Remind students to check the lists of main ideas as they read; 
for example, on pages 92, 93, and 94 each has such a list tilled, 
YOU NOW KNOW . At the completion of the reading, a teacher 
Jomonstrat ion of the concepts shown in figures 91-1 and 91-2 on 
page 91 will make the reading more meaningful* 

b. Materials needed for Lab #10, Pathways Workbook, pages 45-48: 

switch (single pole if possible) 
compass 

dry cell or DC power supply 

5 feet of bell wire 

wire cutter and stripper (optional) 

Use Milliken transparency #9 from the book Electricity in \our 
discussion of the magnetic effect of electricity. 

J. Making Electricity from Magnetism 

a. If your school has a hand operated dynamo, it could be used at the 
conclusion of the reading and before starting the next lab. 

b. Materials for Lab #3 in Pathways Workbook, pages 13-17: 

f) feet insulated wire 

direction finding compass or galvanometer 
bar magnet 

6 inch piece of dowel rod (broom stick will work) 
string 

wire cutter and stripper (optional) 

During the discussion, you may want to refer back to Milliken 
transparency #3 from Electricity (at top of transparency c\nd to 
i [ifortnation found i.n World Book , page 127, Volume (s 1972. Make 
a transparency or duplicate this page for vour students. Both of 
these sources will show the essential diiierf-Mice betweeti AC and DC 
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generators • Note that AC generators have two slip rings while DC 
generators have a split ring known as a commutator. Both are lihe 
same in structure and in operation. 

R(»viow 

Kach teacher probably has a preference for review. For fhoso who like 
crossword puzzles and cryptograms, you may duplicate either or both. 
The cryptogram could be used for '*slow" students. The crossword 
puzzle is more difficult to solve but average students should not have 
excessive difficulty with it. 
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CRYPTOGRAM 



Below ir: a list of words which can be found in the cryptogram. One list word 
is not in the cryptogram. Which one is it? 
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direct 
current 
rlccLricity 
energy 
s tati c 
i. nsu later 
CO nductor 
i)ro ton 



fuf 

electron 
alternating 
induction 
con^duct ion 
silk 

wet cell 
electron flow 



Van de Graff generator 
north 

electrolyte 
dynamo 
lightning 
south 
magnetism 
force 



friction 
attraction 
repiilsion 
electrostatic 
electroscope 
charge 
pos L t ive 
negative 



ma)^netic field 
electrode 
plastic rod 
>;lass rod 
dry cell 
;;c-nerator 
bat tcry 
model 
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ACROSS 



I i\.otor driven device wiiich makes large amounts of static electricity 

9 the force of resistance of two objects as they move over or through each 

other 

II a metallic substance which can conduct electricity, also used Lo plate 
oth<»r (i-i'tals to prevent corrosion 

j/j a mental picture which explains how or why some process works; a scaled 

representation of an object 
14 a v^enerator oi electricity 

lb Lo push apart - to Corce in opposite directions 

17 past tense of lighc 

18 abbreviation Tor India Ink 

24 over or in contact with 

25 opposite: oL- norlh 

27 solid part of (he earth 

29 n(\^',al i vo ly char^^,ed particle I'ound iti an atom 
31. lo riow, as electricity flowing throu>;h a wire 

33 a suhsLance which does not conduct electricity and is i;^ed to protect 
us I'rom electrical shocks when using electrical appliances 

34 battery spelled backwardrs 

3!> not moving.;, eleccricity which is not flowinjj; tlirou^ii a conductor 
3() a type of cloth used to cause a positive charge to forrn on a ^lass rod 
t'nrouj^h friction 

37 straight, slender ]:>ar made of glass 

38 magnet spelled backv;ards 



DOWN 

:> to make, i.e., a device which makes electricity 

3 a device used to tell the kind of electrostatic charge on an oh )cct 

4 'the action of jiuohin^; apart of two objects 

a device which produces electricity using chemicals in liquid lorni 
(. the action of carrying, as electricity being carried through a ccM.ductor 

7 positive particle found in atoms 

H oi)posite of south 

10 a pusn or a pull, magne'. ism is an example 

12 the sliort, thick hair of some animals which can ho made i : i l. n i vp» ciot!i 
15 discharge of extremely large amounts of static electricitv i. , Iim , lospiiere 
during storms 

19 causing a;i e loct ros'. iitic charge to form on an ob ject 

20 thi.- true or real '.amc for "flashligh.t batterv" 

,'.1. a form ot energy - tiic flow of electrons through a conductor 
y2 ;iM object: wiiich can carrv electricity or heat 
:'.3 changitTg direciio'.^ as in AC electricity 
:!'» as a rf'snlt; therefore 

2h I lir abilltv ;o do work, Tor example, Itoat , elect ricitv 

(• Ice t )- i c i. t V v;lu'cii . 1 oms in onlv oiuj iiirei-tion 
U) fne i-(»ree associatc(i wi tl» the area aroimd a m.i.,.,iiet 
32 i.hi.- wore c:Kir>.-.e spelled backwards 
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CROSSWORD PUZZLE ANS^^RS 
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UNIT OBJECTIVES 

The student should be able to: 

1. list specific ways that electricity is used in our daily lives. 

2. state a simple definition of static and current elect: icity. 

3. assemble the materials directed i i the lab procedures. 

4. state the laws of magnetic attraction and repulsion. 

5. differentiate between positive and negative electricity using the 
terms proton and electron . 

6. describe the effect of a proton and an electron which are adjacent 
(near or next to), as within atoms. 

7. describe how to produce either a net positive or a net negative chirge 
given certain materials- 

8. state the relationship or similarity between electrostatic forces 
and magnetic forces. 

9. demonstrate the laws of electrostatic attraction and repulsion. 

10. demonstrate the charging of an object by friction (rubbinjO* 

11. state the laws of electrostatic attraction and repulsion. 

12. determine which electrostatic charge is mobile (moveable). 

13. describe the changes in location of electrostatic charges wiiile an 
object is being charged by friction (rubbing). 

14. assemble a functional electroscope from provided materials. 

15. place a known charge on an electroscope. 

16. Identify the charge on an object whose charge is unknown. 

17. di f ferent: Late between charging an electroscope by conduction and by 
induction. 

18. describe a model for electricity. 

ly. define the terms conductor and insulator in terms o\ olec i r i.c i l v . 

20. demonstrale Llio dLt ference between a conductor and ati insula! oi- vivcMi 
a power supply, wire, bulb, socket, a conductor and an insula! ur. 
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21. state a use for conduccors and insulators. 

22. assemble a simple wet cell given the proper materials. 

23. attach a voltmeter or galvanometer to the wet cell elecirodes and de- 
termine a readi'.n', Indicating an electron flow. 

24. describe changes in electrodes of a wet cell as it produces a flow of 
electrons. 

25. state a model which explains the transfer of chemical energy :o electrical 
energy . 

26. state a definition of direct- current electricity. 

27. demonstrate the magnetic effect caused by electricity flowing Lhrough 
a wire. 

28. list some factors which affect the strength of magnetic fields in- 
duced by an electric current. 

29. given the proper materials, assemble a simple alternating current 
generator that functions. 

30. develop a model which explains why magnetic fields induce electron 
flow in a conductor. 
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inu^LcaJ^SjzLen ce Kt.'Vi .'v; TexJ^, (sofL back), Amsco School PuhUcalLonr; 
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-38- 



45 



^ Pachways In Science - Physics 1 , (iab book). Globe Book Company, 1966, 
Labs 3, 6, 8, and 10 

Energy, It's Forms and Chan>!;cs , Harcourt, Brace, and Jovanovich, 1972, 
Chapters 11-13 

Basic Physical Science , Singer, 1964, pp, 418-430 
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Evaluat ion rorm for Teachex-s 



Name of mi a i - c o ur s e 



i:vn 1 1 lal i.u 1 t^uf r. t i on ? 



I (J s l\ u 



Lomuu.Mii 



i 1 . 1) i.ci 1 1 1 i. s u i i i ( a<: c omp 1 i sh i t r. 
1 ubjoCLi.vcs with your students? 



r> u i V o 1 1 .' I tl r i a n V o t you r ow n 
ncl Ivi I i c'f;'.' Tl so, pleaso 
include v;i Lli the return of 
( h i.s form. 



13. niti vou add nnv lilnis thai 
j otli or teachers v/inild find 

u r; e 1 1 7 1 ' 1 e a s c me i i t i o n 
' source. 



Were Ihc student instructions 
clear? 



^) . V/ns t iiere oaourji in format ion 
in ihc* Loacher's section? 



»), Do vou })la!' to use this unit 
av;,ain.' 



7. yMiri. i.rvr 



1 o r s : udo = ; - used i\] I u n i ( ? 



lii:. ' - class, sriall -■■.rou)', i !id i i diiri 1 ' 
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SCIENCE MINI- COURSES 



PHYSICAL SCIENCE 

ELECTRICITY: Part 1 

(Types of Generation of Electricity) 

ELECTRICITY: Part 2 

(The Control and Measurement of Electricity 

ELECTRICITY: Part 3 
(Applications for Electricity) 

CAN YOU HEAR MY VIBES? 
(A Mini-course on Sound) 

LENSES AND THEIR USES 

WHAT IS IT? 

Identification of an Unknown Chemical Substance 



Prepared by 

Marvin Blickenstaff 

Marvin Blickenstaff 

Mar\4n Blickenstaff 

Charles Buffington 
Beverly Stonestreet 

Jane Tritt 



BIOLOGY 

A VERY COMPLEX MOLECULE: 

D.N. A. The Substance that Carries Heredity 

Controlling the CODE OF LIFE 

Paleo Biology - BONES: Clues to Mankind's Past 

A Field Study in HUMAN ECOLOGY " 

Basic Principles of GENETICS 

HUMAN GENETICS - Mendel's Laws Applied to You 



Paul Cook 
Paul Cook 
Janet Owens 
Janet Owens 
Sharon Sheffield 
Sharon Sheffield 



SCIEt^CE SURVEY 
WEATHER Instruments 
TOPOGRAPHIC Maps 



John Fradiska 
John Geist and John Fradiska 



CHEMISTRY 
WATER 



Ross Foltz 



PHYSICS 

PHYSICAL OPTICS 



Walt Brilhart 
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